Introduction
Fractional differential equations have attracted much attention which provides an efficient for the description of many practical dynamical phenomena arising in engineering and scientific disciplines such as, physics, biology, chemistry, economy, electrochemistry, electromagnetic, control theory, viscoelasticity, see [1] [2] [3] [4] [5] [6] . Many mathematical formulations of physical phenomena lead to integro-differential equations such as, fluid dynamics, continuum and statistical mechanics, see [7] [8] [9] [10] [11] . In this paper, we considered the linear boundary value problems for higher-order fractional integro-differential equations with a Caputo fractional derivative of the type: , k x t are given and can be approximated by Taylor polynomials. The existence and stability of solutions for fractional integro-differential equations [12] [13] [14] . He [15] [16] [17] [18] [19] was the first to propose the Adomian decomposition method (ADM) and homotopy perturbation method (HPM) for finding the solutions of non-linear problems. Most fractional integro-differential equations do not have exact solutions, so must we use the approximate techniques. There are many methods for seeking approximate solutions such as variational iteration method, homotopy perturbation method, homotopy analysis method, the fractional differential transform method and Adomian decomposition met ho d , see [20] [21] [22] [23] .The outline of this paper is as follows: In section 2,we present some preliminaries. Section 3, contains t h e application of the Adomian decomposition method. Section 4, contains t h e application of the homotopy perturbation method. Finally, Section 5, devoted to illustrate some numerical examples on mentioned methods. 
II. Preliminaries

Comparison of Adomian decomposition and Homotopy perturbation methods for higher-order linear
.
III. Adomian decomposition method
Consider the equation (1) with boundary conditions (2), (3) . Applying the integral operator I  to both sides of the equation (1), we get:
according to the Adomian decomposition method [15, 16] , we put the solution   yx be decomposed by infinite series of components as follows:
Substitution the decomposition (8) into both sides of (7), we get:
From equation (9), the iterations are determined as follows: 
Substitution (3) in (12), we get the following system of equations: 
Comparison of Adomian decomposition and Homotopy perturbation methods for higher-order linear
From the system of equations (13 ), we can find the unknowns 13 , , , . ( 12), we get the approximate solution of the problem (1) - (3).
IV. Homotopy perturbation method
Consider the equation (1) with boundary value conditions ( 2), (3). According to HPM [17 -19] , we construct the following homotopy: 
and when 1 P  , then the equation (15) becomes the original equation (1) . The solution of equation (1) can be written as a power series in P as follows:
Put 1 P  in equation ( 17), so the approximate solution of equation ( 1) is:
The convergence of the series (18) is proven in [30] . Substituting (17) in (15), then equating t h e terms with identical po wer of P , we obtain the series of linear equations:
From equation ( 19) , the initial approximation can be chosen as follows: Equation (19) and system of equations (20) can be solved by applying the integral operator I  , and then by using simple computation, we approximate the series solution of HPM by the following N  terms truncated series:
Substitution (3) in (22), we get the following system of equations: 
From the system of equations (23 ), we can find the unknowns 13 , , , . 
V. Numerical examples
In this section we will apply ADM and HPM for higher-order fractional integro-differential equations with known exact solutions at 4, 6. 
 
Where , B A can be determined by using boundary condition (26) in   2 x  (see Table 1 ). 
Table1. Values of
Where x is the exact solution of (24)- (26) According to HPM, we construct the following homotopy:
D y x P xe e e y t dt
Substituting (17) in (30), we obtain the following series of linear equations with identical power of P : 
Applying the operator I  to the above series of linear equations and using the initial condition (25), we get: 
Now, we can form the N  terms approximation, 2 N  :
Where , B A can be determined by using boundary condition (26) Table 2 ).
Table2. Values of ,
AB for different values of  using (36). 
Where , AB and C can be determined by using boundary condition (39) in
, (see Table 3 ).
Table3. Values of ,
AB and C for different values of  using (42). According to HPM, we construct the following homotopy:
Substituting (17) in (43), we obtain the following series of linear equations with identical power of P :
Applying the operator I  to the above series of linear equations and using the initial condition (38), we get: respectively. In Fig.2 we compare the absolute error functions. 
VI. Conclusion
In this paper, this study showed that the numerical results of most linear fractional integro-differential equations (1) - (3) as follows: Case (I): If 0   and  is a negative real number, we find ADM is better than HPM (see Fig. 1 ).
Case (II):
If 0   and  is a positive real number, we find HPM is better than ADM (see Fig. 2 ).
Also it is shown that the accuracy can be improved by more N  terms of approximated solutions and by taking more terms in the Taylor expansion of the exponential term. 
